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ABSTRACT: A research study was conducted on hydro-biological features including 
zooplankton, salinity temperature, dissolved oxygen, pH and turbidity in the Korangi-Phitti 
creek system at two stations during January to December 1998. Three commonly used 
techniques wet weight, dry weight and settled volume were adopted for the estimation of 
zooplankton biomass. From (Korangi creek) the highest wet weight (65.80 gms/100m3), 
dry weight (3.20 gms/100m3) and settled volume (82.30 ml/100m3) were recorded in 
southwest monsoon season. From (Phitti creek) highest wet weight (49.50 gms/100m3), 
dry weight (1.90 gms/100m3) and settled volume (58.50 ml/100m3) were also estimated in 
southwest monsoon season. Statistical analysis (P>0.05) shows statistically significant 
difference between wet weights, dry weight and settled volume with seasons and stations. 
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INTRODUCTION 
 
The Korangi-Phitti creek system constitutes about one tenth of the Indus deltaic area. 
It is recognized as significant mangrove area, a vital natural resource for the coastal 
communities and for the sustenance of fisheries and coastal protection. The Korangi-Phitti 
creek system can be referred as the most threatened mangrove area in the Indus delta due 
to ever increasing population pressure and unabated flow of untreated pollution (domestic 
sewerage and industrial effluents). 
The study of zooplankton biomass is helpful in determining the fertility of an aquatic 
system and fishery potentials. Zooplankton play a vital role in sustaining aquatic systems, 
constituting the basic link in food chain as grazers (primary and secondary consumers) and 
serve as food for fishes directly or indirectly. Thus, acquire a crucial position in the export 
of carbon from the surface to the intermediate and deepest part of an aquatic ecosystem. 
Zooplankton has become a significant tool in monitoring water bodies and is being widely 
studied due to their use as ecological indicators.  
The study of quantitative distribution of zooplankton is an important step in 
understating the dynamic relationships between trophic level in the Sea. Settling volume, 
displacement volume, wet weight, dry weight, ash-free dry weight and the organic weight 
of the samples are the most popular techniques for the presenting zooplankton biomass 
(Omori and Ikeda, 1984). The four commonly used techniques involve measurement of 
displacement volume (Yentsch and Hebard 1957; Frolander 1957; Sutcliffe 1957; Tranter 
1960; Ahlstrom and Thrailkill 1963), wet weight (Nakai and Honjo1962), dry weight 
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(Lovegrove 1966), and carbon (Curl 1962; Platt et al., 1969). Settling volume, 
displacement volume and wet weight are non-destructive measurements. These methods 
do not damage the samples and they remain intact for further studies (taxonomic etc.). 
There is meager data available on the quantitative studies of zooplankton from 
Pakistan, among few researchers who have contributed includes: Khan (1973) reported the 
distribution and displacement volume and number of zooplankton from Manora channel 
during south-west monsoon; Lenz, (1973) recorded the zooplankton biomass and also 
determined its relation to particulate matter in the upper 200 m of the Arabian Sea during 
the Northeast monsoon. Khan and Zubairi, 1974 reported distribution of settled volume 
and numbers of zooplankton from Manora Channel during south-west monsoon; Zubairi, 
(1984) reported seasonal density distribution, settled volume and dry weight of 
zooplankton in the Manora Channel, (Northern Arabian Sea). Farah et al., 2014 reported 
temporal variations of mesozooplankton abundance and biomass in the mangrove creek 
area along the Karachi coast, Pakistan. 
The present study accounts preliminary data on estimation of zooplankton biomass in 
the Korangi-Phitti creek system, Indus deltaic area adopting three commonly used 
techniques; wet weight, dry weight and settled volume. 
 
MATERIALS AND METHOD 
 
Two permanent stations (station # 1: Korangi creek, 24o82’04’’.69 N, 66o95’63’’.44 
E, Station # 2: Phitti creek, 24o50’34’’.90 I N, 66o59’17’’.55 E) were designated in the 
Kornagi-Phitti creek system of Indus deltaic area (Fig. 1). The zooplankton samples were 
collected for one year from January to December 1998 on monthly basis. Horizontal 
Towing of 10 minutes haul was done at a constant speed of 0.5 m/s in the surface waters 
during high tide, using a Hydrobios Ring trawl net of 500µ mesh size. Hydrobios digital 
flow meter was used to record the volume of water passed through the net. The zooplankton 
samples collected in duplicate, one sample was kept in plastic containers and immediately 
placed in the ice box, other sample was preserved in 5% formaldehyde. 
The zooplankton sample was filtered through a piece of clean, dried netting material. 
The mesh size of netting material was (250µ) smaller than the mesh size (500µ) of the net 
used for zooplankton samples. Blotting paper used for removal of interstitial water between 
the organisms. The filtered zooplankton sample was then transferred to a measuring 
cylinder (500 ml). The plankton sample was allowed to settle for 24 hours and settled 
volume was measured. 
Wet weight was estimated by separating large size specimen such as hydromedusae 
and fish larvae etc. from the zooplankton sample and their biomass taken separately. The 
total biomass was calculated by adding both the values (biomass of larger organisms and 
the biomass of rest of the zooplankton). The interstitial water between the organisms was 
removed with the blotting paper. The sample weight was taken by placing on a filter paper 
(blank paper weight predetermined). Weights were estimated using a balance (Mettler MT5 
precision 0.001 mg). Dry weight analysis was performed by drying zooplankton sample in 
electric drying oven for 20 hours at 60 °C following Edmondson and Winberg, 1971 
method. The  dried  samples  were  placed  in  desiccators  before  weighing.  Water  samples  
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Fig. 1. Map showing study area. 
 
were analyzed for air and water temperature (ºC), salinity (ppt), dissolved oxygen (mg/L), 
pH and visibility (cm). Descriptive statistics (mean, standard deviation, minimum-
maximum range, graph. etc.) were conducted using excel software. Analysis of variance 
(significant at 𝑃< 0.05) performed on software (IBM SPSS 20) version between seasons 
and wet weight (gms/100m3), dry weight (gms/100m3) and settled volume (ml/100m3) of 
zooplankton. 
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RESULTS AND DISCUSSION 
 
Fig. 2. Seasonal mean value of physico-chemical parameters were collected from station # 
I and station # II during January to December-1998. 
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Zooplankton biomass estimation was performed through three commonly used 
techniques; wet weight, dry weight and settled volume from two stations in the Indus 
deltaic area near Karachi (Station # I: Korangi creek, and Station # II: Phitti creek) during 
January to December 1998. 
Hydrological data was also recorded including water temperature (ºC), salinity (‰), 
dissolved oxygen (mg/l), pH and visibility (cm) presented in (Table 1 and Fig. 2a, 2b). 
From Korangi creek air temperature (ºC) varied between 20-33 (ºC), water temperature 
18.5-31 (ºC), salinity 36-41 ((‰), dissolved oxygen 4.8-6.9 (mg/l), pH 7.6-8.0 and 
visibility 40-80 (cm). From both stations highest air temperature (ºC) and water 
temperature (ºC) were recorded in southwest monsoon season. A Korangi creek the highest 
salinity (41ppt), visibility (80 cm) and DO (6.9 mg/L) were observed in northeast monsoon 
and pre-monsoon season (Table 1; Figure 2a). From Phitti creek air temperature (ºC) varied 
between 21-32 (ºC), water temperature 19-30 (ºC), salinity 36-43 ((‰), dissolved oxygen 
5.0-7.0 (mg/l), pH 7.8-8.2 and visibility varied between 20-90 (cm). Highest visibility (90 
cm) was recorded in northeast monsoon season (Table 1; Fig. 2b). 
Table (2) shows seasonal variation in wet weight gms/100m3, dry weight gms/100m3 
and settled volume ml/100 m3 of zooplankton biomass. From (Korangi creek) highest 
values in wet weight (65.80 gms/100m3), dry weight (3.20 gms/100m3) and settled volume 
(82.30 ml/100m3) were recorded during southwest monsoon season and lowest wet weight 
(21.90 gms/100m3), dry weight (1.0 gms/100m3) and settled volume (27.40 ml/100m3) 
were estimated during northeast monsoon season. From (Phitti creek) highest wet weight 
(49.50 gms/100m3), dry weight (1.90 gms/100m3) and settled volume (58.50 ml/100m3) 
were recorded during southwest monsoon season and lowest wet weight (14.10 
gms/100m3), dry weight (0.56 gms/100m3) and settled volume (16.70 ml/100m3) were 
estimated during pre-monsoon season (Table 2).  
Highest mean of wet weight (45.69±14.26 gms/100m3), dry weight (2.22±0.71 
gms/100m3) and settled volume (57.11±17.83 ml/100 m3) were recorded from Korangi 
creek and lowest wet weight (34.57±9.85 gms/100m3), dry weight (1.33±0.370 
gms/100m3) and settled volume (40.88±11.63 ml/100m3) were recorded from Phitti creek 
(Table 3). 
Monthly biomass variation in wet weight gms/100m3, dry weight gms/100m3and 
settled volume ml/100m3 of zooplankton are presented in (Fig. 3).  
Analysis of variances (ANOVA) shows no significant difference between zooplankton 
wet weight, dry weight and settled volume with physico-chemical parameters of water.  
The effect of air temperature (oC), water temperature (oC), salinity (‰), pH, dissolved 
oxygen (mg/L) and visibility (cm) on zooplankton biomass of wet weight gms/100m3, dry 
weight gms/100m3 and settled volume ml/100m3 are were shown in (Fig. 4). No correlation 
was observed between stations and wet weight gms/100m3, dry weight gms/100m3 and 
settled volume ml/100m3 are presented in (Fig. 5). 
Table (4) shows analysis of variances (ANOVA) between wet weight gms/100m3, dry 
weight gms/100m3 and settled volume ml/100m3 with stations and seasons. Significant 
difference were observed in wet weight with stations (ANOVA, F=4.936; P>0.05), dry 
weight with stations (ANOVA, F=14.708; P>0.05), settled volume with stations (ANOVA, 
F=6.973; P>0.05), wet weight with seasons (ANOVA, F=7.458; P>0.05), dry weight with 
season (ANOVA, F=4.131; P>0.05), settled volume with season (ANOVA, F=6.371; 
P>0.05).  
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Table 1. Physico-chemical parameters recorded from Station # 1 (Korangi creek) and 
Station # II (Phitti creek) During January to December-1998. 
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Station # I (Korangi creek) 
Pre-monsoon 
March 25 26.5 40 6 8 70 
April 32 30 39 6.9 8 40 
Southwest monsoon 
May 33 31 38 5.5 7.8 45 
June 31 29 38 5.8 8 60 
July 32 30 37 6 7.8 45 
August 30 29 39 5.5 7.6 50 
September 28 26 36 5 8 65 
Post-monsoon 
October 30 28 38 6 8 60 
Northeast monsoon 
November 21 22 40 4.8 7.8 72 
December 20 18.5 40 5.5 8 80 
January 24 19 40 5.7 8 50 
February 22.5 20 41 6.8 8 60 
Station # II (Phitti Creek) 
Pre-monsoon 
March 26 27.5 41 6.6 8.0 20 
April 31.5 29.5 40 7.0 8.0 30 
Southwest monsoon 
May 32 30 39 6.5 7.8 60 
June 30 29 38 5.5 8.0 50 
July 32 30 37 5.0 8.0 40 
August 30 29 37 6.0 7.8 35 
September 29 28 36 5.5 8.0 45 
Post-monsoon 
October 31 29 38 6.0 8.2 55 
Northeast monsoon 
November 22 21 39 5.0 8.0 65 
December 21 19 40 5.5 8.0 70 
January 23 19 42 6.1 8.0 90 
February 21 20 43 5.9 7.9 50 
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Table 2. Seasonal variation in wet weight gms/100m3, dry weight gms/100m3 and 
settled volume ml/100m3 of zooplankton from Station #I (Korangi creek) 
and Station # II (Phitti creek) during January to December-1998. 
 
Seasons 
Wet weight 
gms/100m3 
Dry weight 
gms/100m3 
Settled volume 
ml/100m3 
Station # I (Korangi creek) 
Pre-monsoon    
March 45.0 2.2 56.3 
April 45.1 2.2 56.3 
Southwest monsoon    
May 64.6 3.2 80.7 
June 55.4 2.7 69.3 
July 60.9 3.0 76.2 
August 65.8 3.2 82.3 
September 48.7 2.4 60.9 
Post-monsoon 
October 41.8 2.0 52.2 
Northeast monsoon    
November 35.2 1.7 44.0 
December 21.9 1.0 27.4 
January 26.0 1.3 32.5 
February 37.9 1.8 47.3 
Station # II (Phitti Creek) 
Pre-monsoon    
March 14.1 0.56 16.7 
April 33.4 1.3 39.5 
Southwest monsoon    
May 40.7 1.6 48.1 
June 44.3 1.7 52.4 
July 42.1 1.6 49.7 
August 49.5 1.9 58.5 
September 38.4 1.5 45.4 
Post-monsoon    
October 32.1 1.2 38.0 
Northeast monsoon    
November 23.7 0.95 28.1 
December 24.9 0.99 29.4 
January 36.0 1.4 42.6 
February 35.7 1.3 42.2 
180                    Pakistan Journal of Marine Sciences, Vol. 25(1&2), 2016. 
  
 
Fig. 3. Biomass of wet weight gms/100m3, dry weight gms/100m3 and settled volume 
ml/100m3 of zooplankton from Station # I (Korangi creek) and Station # II (Phitti 
creek) during January to December-1998. 
 
Khan (1973) recorded highest average value of settled volume (26.3 and 27 ml/100m3) 
from Manora channel in southwest monsoon (May and June) and post-monsoon (October) 
0
20
40
60
80
Wet weight gms/100m3
STATION # I (KORANGI CREEK) STATION # II (PHITTI CREEK)
0
1
2
3
4
dry weight gms/100m3
STATION # I (KORANGI CREEK) STATION # II (PHITTI CREEK)
0
50
100
Setteled volume ml/100m3
STATION # I (KORANGI CREEK) STATION # II (PHITTI CREEK)
                   Ali et al.: Preliminary studies on zooplankton biomass in Korangi                                181 
 
season. Lowest value 2.0 ml/100m3 was also recorded during southwest monsoon season 
(September). According to the present study highest and lowest settled volume were 
recorded in southwest monsoon and northeast monsoon season. Zubairi, (1984) estimated 
the highest value (54.6 ml/100m3) of settled volume in June (south-west monsoon) and 
lowest (33.3 ml/100m3) in April (pre-monsoon). Similarly, present study also shows 
highest value of settled volume (St # 1; 82.3 ml/100m3 and St # 2; 58.5 ml/100m3) was 
recorded during southwest monsoon season and lowest value was recorded in March (pre-
monsoon) and December (Northeast monsoon) season.  
 
Table 3. Mean± SD and (Min-Max) values of wet weight gms/100m3, dry weight 
gms/100m3 and settled volume ml/100m3 of zooplankton from Station # I 
(Korangi creek) and Station # II (Phitti creek) during January to December-
1998. 
 
 
Farah et al., 2014 reported the highest values of biomass by settling volume 
159.5±96.1 and 461±576 in the pre-monsoon season and the highest wet weight biomass 
87.5±48.4 and 240±308 in pre-monsoon at station 1 and 2, respectively. The results of 
present study do not show similarity with the results of (Farha et al., 2014) as the highest 
value of wet weight, dry weight and settled volume from (St#1; Korangi creek) and 
(Station# Phitti creek) were recorded during the southwest monsoon (August) season. 
Resmi et al., (2011) estimated high abundance in pre-monsoon months as compared to 
post-monsoon months from coastal waters of Adubidri, Karnataka, India. A period of high 
biomass production was found to coincide with the calm period before the southwest 
monsoon and the highest peak coincides with the pre monsoon and the seasonal peak 
coincide with the northeast monsoon.  
(Nakajima et al., 2010) explained that the high plankton biomass offers significant 
impact  on  the  stock,  fishery  potential  and  as  well as important for the development of  
 
STATION # 1 (KORANGI CREEK) Mean ± SD Min-Max 
Wet weight gms/100m3 45.69±14.26 21.90-65.80 
Dry weight gms/100m3 2.22±0.71 1.00-3.20 
Settled volume ml/100m3 57.11±17.83 27.40-82.30 
STATION # II (PHITTI CREEK) Mean ± SD Min-Max 
Wet weight gms/100m3 34.57±9.85 14.10-49.50 
Dry weight gms/100m3 1.33±0.370 0.56-1.90 
Settled volume ml/100m3 40.88±11.63 16.70-58.50 
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Fig. 4. The effect of air temperature (oC), water temperature (oC), salinity (‰), pH, 
dissolved oxygen (mg/L) and visibility (cm) on zooplankton biomass of wet weight 
gms/100m3, dry weight gms/100m3 and settled volume ml/100m3. 
 
ecosystem models. In the studies of ecological interactions in coastal marine ecosystems, 
it is always crucial to measure accurately the biomass of plankton. 
According to (Joseph and Yamakanamardi, 2011) physico-chemical characteristics are 
the important factors that affect abundance, biomass, and population growth of 
zooplankton in estuaries. Therefore, changes in their abundance, biomass and diversity can  
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Table 4. Analysis of variances (ANOVA) between localities, seasons, wet weight 
gms/100m3, dry weight gms/100m3 and settled volume ml/100m3 of 
zooplankton from Station # I (Korangi creek) and Station # II (Phitti creek). 
 
  
Sum of 
Squares 
df 
Mean 
Square 
F Sig. 
Wet 
weight* 
Stations 
Between 
Groups 
(Combined) 741.482 1 741.482 4.936 .037 
Within Groups 3305.032 22 150.229   
Total 4046.513 23    
Dry 
weight* 
Stations 
Between 
Groups 
(Combined) 4.770 1 4.770 14.708 .001 
Within Groups 7.135 22 .324   
Total 11.906 23    
Settled 
volume* 
Stations 
Between 
Groups 
(Combined) 1581.127 1 1581.127 6.973 .015 
Within Groups 4988.493 22 226.750   
Total 6569.620 23    
Wet 
weight*  
Seasons 
Between 
Groups 
(Combined) 2136.646 3 712.215 7.458 .002 
Within Groups 1909.868 20 95.493   
Total 4046.513 23    
Dry 
weight*  
Seasons 
Between 
Groups 
(Combined) 4.555 3 1.518 4.131 .020 
Within Groups 7.351 20 .368   
Total 11.906 23    
Settled 
volume* 
Seasons 
Between 
Groups 
(Combined) 3210.386 3 1070.129 6.371 .003 
Within Groups 3359.234 20 167.962   
Total 6569.620 23    
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clearly show that they are ecologically important (Jayansinghe, 2004; Suthers and Rissik, 
2009). Zooplankton biomass in any quantity is restricted to sections and periods of higher 
residence times, since colonization and reproduction require time (Baranyi et al., 2002). 
And thus, provide a considerable food resource during periods of decreasing connectivity, 
particularly since river phytoplankton consists mainly of centric diatoms (Reynolds and 
Descy, 1996) which represent food of high quality. 
 
Fig. 5. Correlation between wet weight gms/100m3, dry weight gms/100m3 and settled 
volume ml/100m3 from station # I (Korangi creek) and station # II (Phitti creek) 
during January to December-1998. 
 
CONCLUSIONS 
 
The present study summarizes one year estimation of zooplankton biomass recorded 
from two stations in Korangi-Phitti creek system. Throughout the study period zooplankton 
sampling was almost impossible at ebb tides due to gross pollution in both the creeks; the 
Phitti creek turns red due to effluents from steel mills complex and port Qasim whereas 
Korangi creek receives heavy loads of pollution from cattle colony and adjoining industrial 
areas. Both the water bodies often turns anaerobic and high eutrophication prevails 
covering a large area.  
The study further showed a greater influence of water from the Arabian sea. This 
influence is obvious due to the improved ecological conditions in both the creeks during 
flood tides and the increase in the occurrence and abundance of zooplankton groups during 
monsoon months. The overall study provides significant baseline information on the 
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prevailing hydro-biological conditions of the Korangi-Phitti creek system, Indus deltaic 
area. 
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